Abstract. The running coupling and the Kugo-Ojima parameter of the confinement criterion are measured for the quenched SU(3) β = 6.4, 6.45, 56 4 lattice and the unquenched β = 5.2, 20 3 × 48 lattice of JLQCD, β = 2.1, κ = 0.1357, 0.1382, 24 3 × 48 lattice of CP-PACS and β imp = 6. 76, am u,d = 0.007, 6.83, am u,d = 0.040, 20 3 × 64 lattice of MILC collaboration. The quenched SU(3) 56 4 lattice data suggest presence of infrared fixed point of α s = 2.5(5) and the approach of the ensemble of the 1st copy to the Gribov boundary. The running coupling of q > 2GeV can be fitted by the perturbative QCD(pQCD) + c/q 2 correction. We find the Kugo-Ojima parameter u(0) = −0.83(3).
INTRODUCTION
In Landau gauge MOM schme, we measure the QCD running coupling in terms of gluon dressing functiuon Z A (q 2 ) and ghost dressing function G(q 2 ),
. It is a renormalization group invariant quatity, but in the finite lattice, the vertex renormalization factorZ 1 is not necessarily equal to 1 as in pQCD. We fix this value by the fit of the numerical result to the pQCD. Colour confinement in infrared QCD is characterized by the Kugo and Ojima parameter u(0) = −c. The parameter c is related to the renormalization factor as 1−c =
If the finiteness ofZ 1 is proved, divergence ofZ 3 is a sufficient condition. If Z 3 vanishes in the infrared, Z 1 should have higher order 0.
THE GHOST PROPAGATOR AND THE GLUON PROPAGATOR
The ghost propagator is the Fourier transform of an expectation value of the inverse Faddeev-Popov operator
where the outmost denotes average over samples U . The ghost propagators D G (q 2 ) of quenched and unquenched SU(3) in MOM scheme can be fitted by the pQCD in q > 0.4GeV region, and there is no β dependence. It means that there are strong correlation between the string tension and the ghost propagator. In this presentation the gauge field of log-U type [2] is adopted. The ghost propagators are 14% larger when the U -linear definition is adoped.
The gluon propagator of 56 4 lattice is finite at 0 momentum and Z 3 (0) is not compatible to 0 in the present lattice size. The gluon propagator of the unquenched SU(3) [4, 5, 6] is measured by adopting the cylindrical cut. Extraction of infrared physical quantities becomes difficult due to lack of symmetry of the four coordinate axes.
We observe reflection positivity violation in the unquenched gluon propagator, and in some polarization components of sample-wise quenched gluon propagator. The reflection positivity violation and the closeness of the Kugo-Ojima parameter to -1 are correlated.
THE QCD RUNNING COUPLING AND THE KUGO-OJIMA PARAMETER
The QCD running coupling α s (q) of the quenched SU(3) normalized at high momentum region by the 3-loop pQCD is close to the prediction of Dyson-Schwinger calculation of κ = 0.5. The running coupling of unquenched Wilson fermion (JLQCD, CP-PACS) and that of KS fermion(MILC) are qualitatively different due to different behavior of the gluon propagator in the infrared. The left-most momentum point in the Figure 1 is to be excluded in the cone-cut due to the finite size effect. The running coupling of the MILC in the infrared region is about 2/3 of the CP-PACS. The Kugo-Ojima parameters are summarized in Table 1 . The parameter c becomes larger as the lattice size becomes large. It is about 0.83(3) in 56 4 , while in the unquenched simulation it is consistent to 1, when the fermion mass is small. In the case of U -linear definition of the gauge field, c is about 10% smaller than that of the log-U definition.
SUMMARY
We observed that the running coupling of unquenched Landau gauge QCD in the infrared is enhanced in the case of Wilson fermion and the c/q 2 correction which appeared in the quenched simulation is absent. The presence of the extra taste degrees of freedom 
